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Here, analytical solutions representing general turbulent dynamo filaments are obtained in resistive plasmas. Turbulent diffusivity with vanishing kinetic helicity yields a fast mode for a steady dynamo eigenvalue. The magnetic field lays down on a local frame 2 plane along the filaments embedded in a 3D plasma. Curvature effects plays the role of folding in fast magnetic dynamos. In the present examples, plasma equipartition between normal and binormal components of the magnetic field components is considered. In the opposite case, oscillatory, purely imaginary, branches of the spectrum are 
I Introduction
The simplest fast dynamo solution of a self induction equation of a stationary flow undergoing uniform stretching has been given by Arnold et al [1] . Following this solution up to the present date many numerical simulations have been obtained [2, 3] . More recently Garcia de Andrade has investigated [4, 5] the relation between the dynamo compact manifold Riemann curvature and the folding of the stretch-twist-fold dynamo mechanism, in realm os solar physics. Also recently Nunez [6] has investigated the role of stretching also in the case of the back reaction dynamos, instead of the pure kinematic dynamo effects. In his case, the local dynamics is governed by the decrease of the growth rate of the magnetic field, with minus the square of the eigenvalue. This definetely shows that investigation of the eigenvalue spectra in dynamo manifolds is fundamental for the better comprehension of the dynamo physics. In this paper, new analytical solutions of filamentary turbulent fast dynamos [7] corresponding to a Anosov magnetic dynamos. Anosov . Note that when the Frenet curvature of the one dimensional dynamo plasma is κ = −1, yields
which is a simply slightly change on stretching and squeezing properties of dynamos with respect to the Arnold et al eigenvalue. Another type of one dimensional plasma by Fantoni and Tellez [8] in the realm of electron plasmas in 2D. Here, as happens in general relativity the plasma undergoes a Coriolis force which is given by the presence of the curvilinear coordinates effects present in the Riemann-Christoffel symbol in the MHD dynamo equation. In their non-relativistic plasma limit, this geometry has been used by Fantoni and Tellez in the context of plasma physics. They have used a Flamm's paraboloid, which is a non-compact manifold which represents the spatial Schwarzschild black hole, to investigate one-component two-dimensional plasmas. Examples of dynamos in compact Anosov spaces, is the Moebius dynamo strip flow investigated by Shukurov et al [9] in Perm compact dynamo torus experiment. Another example of dynamo plasma flows is given by examining the properties of Arnold Beltrami Childress [ABC] dynamo flows, whose stochastic properties have been investigated recently by Kleeorin et al [10] .
In this example, their geometrical properties are further investigated by considering ABC dynamo flows in curvilinear coordinates of the Riemannian space of twisted plasma tubes.
Simulations with ABC dynamo flows have been obtained many years ago by Arnold and Korkina [11] . Here one shall addopted a curvilinear coordinate system, to investigate geometrical and physical properties of ABC flows. This is given by the twisted system of coordinates used in general to investigate magnetic flux tubes [12] By replacing the definition of the flow above into this expression after some algebra yields
where the symbol <> indicates mean field objects, as given in mean field dynamos. In
Anosov spaces, where the curvature is negative, the α effect is positive. By considering the Lyapunov chaotic behaviour of the magnetic field |B| = B 0 e λt , the self induction equation is
Note that choice of 2-plane for the magnetic field polarised plane is transvected by the velocity of the Frenet curve. This keeps some resemblance of the electric currents and the magnetic field which are orthogonal in general. This commonly happens in solid dynamos.
The first dynamo expression, yields
which yields an expression for the rate at which normal component is transformed into the binormal one by the velocity of one dimensional plasma flow. The remaining expressions can be collected in the form of a matrix to investigate the eigenvalue spectra
Here I represents the unit matrix where two-dimensional turbulent dynamo operator matrix D β can be written as
To simplify matters one shall choose the common practice in plasma physics of equipartition of magnetic field components in the form, B n = B b which yields the following constraint on the flow, v s = −1. Now within equipartition hypothesis, one shall address two cases of importance in dynamo physics: The first is the non turbulent β = 0, laminar dynamo plasma case, which was also considered by Wang et al [8] in the the cylindrical case without curvature or torsion. The second one when kinetic helicity vanishes while diffusive turbulence survives. In the first case the operator matrix D reduces to
By taking the determinant of the matrix D α one obtains the following algebraic second-
where one has considered that v s = −1 and that the curvature is also very weak. Throghout the computations, the equipartition between curvature and torsion κ 0 = τ 0 is assumed.
By normalizing the curvature by κ 0 = 1 one obtains
and since αλ = −1 this expression finally reduces to Before computing the eigenvalues for this matrix it is easy to show that the turbulent dynamo filaments reduces to a laminar oscillating dynamo mode, since in the limit of vanishing β this matrix now reduces to
which upon computation of its determinant yields
Since and κ 0 ∈ R, this expression represents an oscillatory non Anosov dynamo. In general the eigenvalue problem yields the following spectra
which is still Anosov in general. Finally, let derive the expression for the discriminant
corresponds to the algebraic second order equation,
Applying this case to the dynamo spectra above, one obtains in the laminar case, a relation for the kinematic and magnetic helicities, given by
Solving this second order algebraic equation yields
which finally yields
This shows that the fast dynamo condition γ > 0, implies on this example that the filament possesses positive curvature.
III ABC flows in twisted Riemannian spaces
Recently Kambe, Hattori and Zeitlin [15] have investigated the rate of stretching of the flows by the Riemann curvature. They also showed that the ABC flow could be expressed in terms of the complex variables format as and Close to the magnetic twisted flux tube where r ≈ 0, the radial flow becomes yields the following equations 
IV Conclusions
It is shown that the presence of resistivity is important to obtain at least slow ABC dynamos in Riemannian space, instead of marginal dynamos. Actually the presence of Riemann curvature, contributes to damp dynamo action instead of enhancing it. Lau and Finn [14] have also discussed stagnation points in ABC flows. The action of Riemann curvature appears in the interaction of the Ricci tensor magnetic field and plasma resistivity.
Stochastic problems in ABC dynamo flow were investigated by Kleeorin et al [16] . The simply presence of resistive plasmas are leads one from marginal modes to slow dynamo modes. A more detailed investigation of this point may appear elsewhere. Fast dynamos have been investigated in compact Riemannian manifolds, by Arnold et al [1] . In this last case operator spectra in compact Riemannian spaces, have been determined. In this paper, fast kinematic are also investigated in the context of filaments in Anosov spaces [10, 11] . In this computation, Frenet holonomic frame is used, and the e V Acknowledgements Ruggiero for reading for helpful discussions on the subject of this work. I appreciate financial supports from UERJ and CNPq.
